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PURPOSE: A method of forming a trench 
type isolation layer is to suppress a thermal 
stress on a substrate due to a high 
temperature when depositing an oxide for 
burying trench. 

CONSTITUTION: The method comprises the 
steps of: forming a trench on an isolation 
region of a semiconductor substrate(20); 
forming a nitride layer(21) on a surface of 
the resulting structure; burying a SOG(Spin 
On Glass) layer(22) in the trench so that it 
is buried to a thickness equal to a portion 
of a depth of the trench; burying an oxide 
in a remaining portion of the trench; and 
removing the nitride layer on an active 
region of the substrate. 
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(54) as£»i Mgiixia gam- aaata 



ai ±»°i &&\x\m ±xi igssi flisofedi n =^oi @ ^s^pj bjsexii ^ 

»2I egyxlg 4: XI- »£|0|- &E«| J\B9] ±X\ Sdl S^0)| M2!xlM i*£6hfe XHJ 1 

HI1 B3II8 ENS SXII^S 531 a>a|- fi9Q>« i^Sfb HI 2 ^£1x1 UH CHI 

^(S0G)^§ DH9 8t£l. 4H?I ^ElSea^^OI 401 MeOxISI SJ^ taOIWXI 0HHSI£lt 5>te HI 3 B 

31 ; ^^1 ^^llxlSJ UCHXI ¥^0H £h£W§ 0HU6^ HI 4 331; SI #31 Bh£*|| S« 

gsfSJg HIX6^ HI 5 BJ\\m SSShOI 0l¥Oj£!DK = . ¥ Hg g§0l S0G(spin 

on glass)M a-HD ^s|Q|o^ 3ls^AH, 3 IS Oil 21 §2! ^Mai^M B?\\ &§\M3\ Oil XI —HI 

M (etch-pi t)2f ^HI6^£^ »Q. 



E2f 



msbxi, 4r» sai, sog, ^sf°i, ^^ai^ 



£ 18 £ 1S SBIPIsOII <^3^0| DH^JS UEftH EfS£. 

£ 2a L«XI E 2fte S tt92l & ^A|0j|01l WtB MeixIS ^d|^ §£j §§E. 

20 : ^£1^ 3IB 21 : 92}°* 

22 : SOG^t 23 : 



s ggo ^i-oj) 2& ^si a^i^i ^ais ^xi- ^£i°i }|#oii 5f 

^ 5ioiffl , ch xuhisi^ Meiixis ^x^ ^£|qi s^^aoii mm 20m. 

M^iixl ^»»ai (trench isolation) g§g BSfll ^X^°J p»e! ^(design rule)2i &±Q\\ {JOtB 
^SfQtoj <^s}2\ fioijT> ( tH^til3(bi rd's beak) Oil EQ^ #^ ^^2f 

^l^ LOCOS ( local oxidation of silicon) S§2J ^HISM e^^^ 6H1^ 4- ^Xf^ai g§2 
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£ ¥^31! 1G DRAM 3 0|#2| BEfll £XF Sl£ S§0{|2| *jgO| SBB 3|fcO|CL 

^£ixl OHUS tfSSJS 23-fi§! (gap-filling) m&0\ ^4>6H0r- BO. BS ±X[ Ban* UH CHI 
M0IE(void)2f a SOI BttilV 8*. V* SH^ B3t8tOI ^»2| SSAOIfe fifl 

§01 BTgStJI SCL Oiae SXHSS El MB! XI (deep trench) ±X\ «a S3 Oil 2J0UH CH^ gfiB 01 
Issued S3 21D. 

§*XH £SXI DHUg ^sf°|o^ §aj 0 3 -TE0S( tetraethy lor thosi I icate)2f as a fiWI 6fS«KCVD) tf» 

nau, oiae at«pi&t5sr «»ots n B*t se:>i- 5oo-6oo°c oh¥ »i hhsoii jiboii a 

3 ^Mai^Cthermal stress)M 4^1 @Cf. 0I£1B D\BO\\ Oil XI-HIM (etch-pi t)» 

a»§ ftttttOI ±»2| §^ ag S XHohAl^lfe fiBOl SO. 

§¥2 £ is gen^i^oii io a ^a^oi ohus &eh> uaui bbs^ai. aa^ias* 

11)21 S*A| HB(500-600-C)0il SIS ^MSil^Oil 2|oH egy« &^2| ftiaC 3I»(10) 

S£ ^s»ai ¥^oii oiixi-EiMa as a»(A)oi *»b ^ehb ueilhh ho, oia» 

a»(A)S til 5} aoi ^Xf2] §Sf JHWAI3II1. 3? 4*8(yield)0M stSSFS Olxl^l 

so. 



B ^§8 M£ixl OH^IS ttSW S*fA|2| 3S0U 2|« 3IB«|2| ^3 ^M^I^M etflltt 4- Hb BSE 

xii ±xf2i M^xig ±xi aaot is^ai aiswteQi 3 ^01 ao. 



6PI2| J\^™ JVtMM &SSPI ?1B B aS2l ^§^2i BE» £Xf£| ^2!xli! £Xf g£|^ gg&a 
S. BSE SI 3I&2I ^Xh »a S ^ Oil M£!xlS ggSfe XH1 1 £M 1111 BJIB 0f£! £jfl|?£ 32 

§ rjrja isf^i ni2 bji; *pi egxi uioii ±bs32H:Msog)s*« omistEi, ^bs 

eeH^OI £D\ ^21x121 S¥ kOI^XI 0H^£J£^ 8\$= M3 &DU; M2!x|2| UCH XI ¥B0ll <^£f 

am oHija^ xii 4 B3I; sy 6pi bs^i ^ib°i ^21 ^01 xn^s^ xns b^im s 

^, « ^SS X-jg S§0| ^^§h S0G(spin on glass)S ^-^i, 1 ^S^2S ^§6Fb ^I^^AH, ^IB 

oii2i ^^ai^M bdu a»Ai5i ojixi-niM(etch- P it)2f as a»« ^x-iimsm 

01 sk a uaoi ^i^^o^iah b&si xi^s xp^ b ^si so sois^i ^ais ^ 
^ 5^1 ?iohoi b ^S2i d^^i^ ^ ai 011s mo. 

§¥9 £S £ 2a LHXI SE 2f^ B &S2| ^ ^A|0j|01l D>e M^xlg ^X(- ^B|°| IS SSI £A|^ 
B ^AlOllOil [Ef^ S§8, £ 2a0il df2f ^01 ^£15 ^I5h(20)2j ±X[ Ba S^M ^ 

2tsK)i M^ixiM oicch, egixi ^|2tAi2i ^aa ^iB(20)2i mmmn 9\mo\ w&o\\ 

caa s^^si s ojaha^ii^ ^ii s§§ ^ai^ 4- aia. 

a§2£, t 2boii sais bh2i i>oi 5^1 cfa ^sf^i(2i)e e^o. oira, §a^(2Ds 

SOG^ Oil x|^(etchback)A| § XI ^ , »flf- ^|>||2| @&sf(CMP) 5§A| 2 Of §X|°^^ 

Afg£Jffl, SOGSt U12J 4^B0I ^dlE ^l»(20)2| #^ S^^^ S¥6f^ 2« SXISffe «S§ 6f 

ihi ao. 

fll^afOi, SE 2c0)l £AI9 bh2f a0| Sfll^ ^¥0il S0GOK22)S SgSUl, B9°t(21)B §X|°| 

Afemoi oil ^ 5§§ ^Aiafoi sog^(22)oi mshxi lh^oii ^§ ^01 eie ohh9£^ oi 

W , S0G^(22)O| Mgiixl 2¥I 0Hil6hXI offfl , S0G^(22) LH2J ^^i ^§ ¥B Hl>l6f9i ^61- 

0\ ^Oi^(curing)M ^A|6f^ 301 dUr^SrCr. 

OICHAH , £ 2d01l £A|@ df2f aoi B»I?S ^¥«l 6iaB-a« *F»nKSi-rich oxide)(23)e B«fB 

a. oi tin, ^ae-axi 6hsf^(23)e cn<Mafoi xh^ e^ioi ^f^s- ^ssim esuf ^£ &a. 

Cfgo^ f E 2e0il £A|^ df2f aoi H»aK21)* 2Dr SXI^^S AfgSfOj »fi[- 0 OK CMP) 

5§i ^ai&o^mi ^ a ^-a xi ^if^(23)a s&sfAmci. 

OICHAH, £ 2f0|| £AI9 df£f SOI ^a^ 5IB(20)2| S£j 3^ 4 h ¥0ll §3^(21)^ HIIHBO. 

0| OH , BsfQ|(21)2j Xll^S ?l6f0i 2^ 4^ SIQ. 

S0G^(22)S ^^01 SB OfLia. XH^ g§0| ?f^5PI rjJj^Oil 31 EH 20) Oil 

±^tt\±m ^^ofxi a^a. nan, sog^(22)2j ^gej ^b =xn^ ^chum ssh oj^ sh^s 

4* 9i9.0\ , ^CHU 0l^0||5E S0G^(22) LH CHI &^6^ 4^B0| ^ A| ^^8f^ 511 ^^01 xl^ 

& §as|(21)0| QfOI- S0G^(22) 4f¥£ 4-BOI *^6f^ 3S ^a^-ax| ^SfS|(23)0| 0\± § 

OI^OilAH igel B ^SS ^Ai 0j| gj £3 Oil 2|6H S§£|fe 201 0[L\H, B ^S2| ^1 

M&m S Oi U XI S¥i LH CHI AH 01 a ^Xl xl^, ^§ §y ^301 Pf^sfCf^ 201 B ^SOI ^ 

3ii^BotoiiAH m&m x\^m Dm xfoii>ii s&cx <g^m 201a. 

oimoi, a^B ^AioiioiiAH^ ^a^-axi ^sf^e cmpm ean g&sui^ §?§ ^bii^ mch 
8i5ssu, b ^a^-axi ^sf^e oil xi oi s^siai^i^ s^ons ^§s 4= 
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a#ei & ggg Meoxi ^xi msi g§ ^si g Maixi ±» s£i ggAi jiaoiisi ^Mai^s 
gsisfot onxi-mm» ag is m&m oiaoii »ntt 4= sisw, ois 98ioi ytai ^xi°i a3i*i 
^§ ehaaeta 4»s s date tf^Aisi^ s.hd\ ao. 

s?s i 

9SEHI 31921 ±X\ BBI §2*011 Mg!!xlS ISSfb HI1 93II: 

4i3i an B3ii» ohai aa?s ae» cei£1 §aaf§ issfb ai2 eai: 

&OI egyji LHOtl iE!SS2Hi(S0G)et» 0Ht!o1£|. &3I ^figSeH^sfOI 4131 ^&X\2] m*? feOIW 
XI 0HU2|£s 81fe HI3 Eh^l : 

Meyxi°i udixi *so« gswa raasfe au eai: h 

4131 9SXII 3IB2I ttg S« Afoj XHZHolfe HI5 93|| 

S^S 2 

811801 2JOUH. 
4f3| HI3 93IP1, 

4131 JHI2 93ll» D1£! Sfll^S 41V0M 4131 ^SSgeH^g SgSffe ai6 9311: 

41 U I §sfa|§ A'Zf gxiei°£ A1S810I 4131 ±BSmW±Qim 0||x|B!j5K)1 4131 ^fflggEU^stOI 41 
31 S@!x|2J gJ¥ kOIWXI DHUSISE^ 81i= HI7 9311; S! 

6,01 ^assa^Bi* soiuehfe am &x\m ag8ioi oi¥ch& si ^§°s sife bjesi rtxisj m 
enxit! ^xh gg&a. 

3 

Mm SEfe SI2S0II 2JOUH, 
4131 HI4 93IP1, 

4131 HI 3 93||g 012! 41¥0)l 4K3I 6121SHS gsiolfc 1119 931121, 

4>3| §212101 tSEJE^ 4131 61 21 SIS g921A|3|fe H1 10 9XIS 5S810I 0l¥O)£! 31 a§°S 

sife Bissi ^xisi seyxig ^xi g£isi ggsa. 

S^PS 4 

HI3&0II 21 01 AH, 

an 9?ii 

4131 ^aie 31921 aai^s a son aaysats ssaisi^ am 931121. 

401 a^^aeis ai^aife an2 9311s ch a & si 01 oi^oia as ?§°? sife use a ±xi°i 

egyxIS 4:X1 S£|Q1 gggie. 
5 

3139-011 SI 01 AH. 
4131 tiaeiOI. 

M £1 e-£l Xl 6121919 51 ^§2? 81 9EX1I 4:X1°J egyxig -j-xi g£|a^ g^gfS. 
S^PS 6 
HI3H0II 2101AH, 
4131 ailO 93)1 Oil AH. 

4131 61219121 «9213h 21§1- 31 311 ^ §921 SEfe 0ilx|Bii2J 38 ^§2S 815= 9EX1I 4:X1°J e^xI 
§ 4;X1 g£|e| S41^a. 
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